Development of a self-inactivating tet-on retroviral vector expressing bone morphogenetic protein 4 to achieve regulated bone formation.
The aims of this study were to explore the possibility of improving the design of self-inactivating (SI) retroviral vectors and to develop an SI vector that would allow optimal tet-on-regulated therapeutic gene expression. To minimize any interference between the viral promoter and the inducible promoter, we deleted different regulatory elements in the 3'LTR and examined their effects on transgene expression in transfected or transduced cells. In transfected cells, such deletions reduced the transgene expression. The insertion of a polyadenylation sequence could not completely compensate for this effect. We observed three patterns of transgene expression in cells transduced with these tet-on retroviral vectors: (1) high levels of both basal and inducible expression, (2) low levels of both basal and inducible expression, and (3) low levels of basal and high levels of inducible expression. After using the optimal vector to transduce muscle-derived stem cells, we were able to regulate the strong in vitro expression of transgenes-including enhanced green fluorescent protein and bone morphogenetic protein 4-via the addition or withdrawal of doxycycline (Dox). Implantation of the transduced cells and subsequent Dox-dependent induction of gene expression resulted in bone formation in vivo. Thus, we have developed an optimal SI retroviral vector that maintains a high titer, efficiently transduces muscle-derived stem cells, and enables both high levels of inducible gene expression in vitro and robust regulated bone formation in vivo.